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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve the exhaust emission 
control technology for an internal combustion engine by 
establishing a technology for determining the deterioration 
condition of NOx catalyst. 

SOLUTION: The exhaust emission control device comprises the 
lean burn type internal combustion engine 1, NOx catalyst 20a, 
NOx purification control means 35 for releasing and reducing 
nitrogen oxides absorbed in the NOx catalyst 20a. a depoisoning 
control means 35 for executing depoisoning process to eliminate 
poisoning with the oxides of the NOx catalyst, a catalyst 
deterioration condition determining means 35 for determining the 
deterioration condition for the NOx catalyst as a result of the 
execution of the depoisoning process by the depoisoning control 
means 35, and a catalyst purification rate improving means 35 for 
improving the purification rate of the NOx purification process by 
activating the release or reduction of nitrogen oxides by changing 
the conditions for executing the NOx purification process of the 
depoisoning process based on the determination of the 
deterioration condition of the NOx catalyst 
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(No 2 )ii. e^(pt) cD$m±Tmizwut$ti. 



ffimJ*> (N0 3 -) c0^T©^M7CSNOxMg£2 0 
afclRiRSft*. ft, ©^3S7cMNOxM^2 0a^© 
iRSiuyilH*^ (NO,.) (i, iMffJ-^A (Ba 
O) fcttel/Cflttrty?* (Ba (N0 3 ) 2 ) 

[0 05 2] Z<7)£? lC©^jt7cMNOxM^2 OaC 

*W«0H*»flSHl (NOx) ifWffi.4*y (N0 3 .) k 

LT©^3l7uMNOxM!y« 2 0a C«JRS*l4 . 

[ 0 0 5 3 ] JJELfc «t 5=5rNOx?&iKfttBii, «A# 

9&&m&tf 0 - y&mtx-h o , jaog&msjcMN o 

xgjriffi2 0 a<ONOx«JRflaj3&»ife«t=a:V* l 9«lttttf*l. 
4. «^T, flaSig7cSNOxftHaE2 0ataL^-rSP 

OxJS^2 0a<aNOxiRlKt§:fi#t^L&^ll69. #M*v 
+<0fiHSiWt:» (NOx) 3bnSKl7^[NOxflHC2 0 a 
l=*JR$*U tMl4>*6fi*IMffll (NOx) #|&*$ 
iil»£ktc^-5. 

[0 0 54] ZtllZttLX. g&K3^NOxMft2 0 
a T<i, IS®iai7cMN Oxfm 2 0a t=8lA*-& 
<OBBPS«K3&MSTf-4 k . 6& ( P t ) eM±(c«lt 
TJZiHfcSSB (NOj) «4«fcW*Sl^r*«rf>, UHfc 
^*'Jt>A (BaO) ktt^LTt^WM-f^V (N 
0 3 . ) **aHcZiWfcfi« (NO,) ^K'ftS* ( N 
O) k*oT«BR3i^NOx«a2 0aA»6li]K-r 

a. 

[0055] «BR+t=«flKlc* ( H C ) ^-K 

it&tM (CO) #^7C^*^«E LT V vfiOT . -5-iX 4. 

coiiTc^^d^ ( p t ) ±^k* ( o 2 -a^«io2- ) 

kg?#W£RJ&ELTvgtta£ffM-r!>. £coS14««±, 
®^31tc^NOxMM2 0 a*^Kili§ix?t:^S?^SS 
( N0 2 ) ^-m-OMm (NO) 2:S* ( N 2 ) IciiTC-t 
L46S£kfc^:S. 

[00 56] ftot. aR^S7ESNOxj«2 0 atcSS 

^xw^nwtmmmtimT-tz t ttiz&annm&tf 

ftS-Sk, ©Jiai7cffiNOxS4^20aC«ilRSix-rv> 

tzQMmufa (nox) *<stms.t^ii3t§ix. 

ji7c;MNOxMJ£2 0 a<50NOx©JRig^^H^^S£ 
k^2». 

[ 0 0 5 7 1 k c hx. ftmmm 1 
tt»«ft=***i*aaawM*i (nox) ^ir^temn 

Oxl4«2 0aiCPSiR$n4£k(^4*^ F*lMWl 
0«WKa«]WE*^iatlltRS*i4 fc . ©milT^N O 
x%m 2 0 a CON Ox©lR«fcfj^ia^0 1 , P^^^MSK 
itm (NOx) *<ER^l7cMNOxji!!!^20afCI^*$ 

[0058] Wfcu AiHWB 1 (0 i 33:^ -f -Hfrt48W 
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2 0 a O N Oxi&Ifcf&*J tf®fQ L%^. 
[0059] fit. rt^Hra 1 j5fcft»«flE«E3*lT 
tR^Ji7cMNOx«4^2 0acONOx©lRtg 

***tt*rr *«rtc«MB»aiN oxi«t 20a csex-t 

SUBR+tfJlBKMEt «T3 & fc 1 fc lzmWfflg.t: 
i§*>, Ua«3l7^NOxJi!!!^2 0afciaiR$il^M^ 
•fMfc) (NOx) $rScHiat>'S7E (VVbt$>£ TNOx ff-ft 

[0060] Lmmmmm^m *zx\ *njtco 

hZblzX*). fRMmjiMN OxM«2 0 a KSAT* 

[0061 ] jKfta&0ffltttt¥&Ui. 12 1 i 
0 C . ^m^WfvK^ 1 8 rtKtttf «fc o ntttBm 1 
cov V -/ H izm *) ft W P>ix. ffi!i£<vffl#1±M±.<0 

£m§imwmm#28'^m<mwmte852 9b. £o« 
f4«m2 9<mwz^hixmm&i&m$h2 9 m 

MK#3 0 J: 9±8fcOi»Bftlft»2 9 tcR**4,fiTK 
fflftftteK2 9rt<o£jm^ft£i£^f £3£Sr#3 1 
fc . frf ESSHS* 3 0 i 9 ±^<OjBfflf*i|&S& 2 9 iz®. 

[0 0 6 2] ft, mA<m#28li. l««0lt#2 8 
iOififLA^^*^ 1 8 IZ&lf & E G Ril*& 2 5 i: O&M 
fffflj: OTSSTS) it. SmSt 1 8 izMH 4 o<0S 

« om^aucg t ifiv % job 2 cdpsvk- r- izmta-r h t 
t nz. 1 8<r>m%m^ft< xo^v yr*»* 

[0 0 63] CtUi. «mRSM#2 8*^i®St§^«S 
« #EGRiiS&2 5^SEA-r«.^$r 

isjtr 4 tHK, 1 8 rt tzm h ztz 

[0 0 64] ffi. Hlt=*rWC<±, «iil04-? 
cD$U§r2c03*>l# (#1 ) ««236q»«8W18<0lll 
£&£&i&v^4S&;:£&*:#>. 1* ( # 1 ) 5U§f2<9 
fflSW?- h t«f n»St# 2 8 A*lfc 0 ft »t <? *VC V ^ *< . 

i s ( # i ) «u« 2\m*&m 2#smmt 1 scorns 



[0065] mtmwm#28i±. isvyy^ 

hhW±'?*-?-i'W'!r-vht l zW&LZ®')ttV 

&*.zmm Lxmmmi#2 8 *<§m-h x •? iz ix t> 
[ o o 6 6 ] d^«t a &mmnimte^®x'it. sta 

ISS#3 0^W#§iiSi:. j»4^>-r6A^D±aj$ii 
>tiBEW«S3& < «m«lft»2 9 $r^-LTjim««#2 8 

m?)l£Jitfffl#B&Xkl,zm-Z b . M!H#2 8^' 

m#Lx$mwsi 8^m7tmb Lxmgmtfmstz 
[oo67] m®vm#28ti*t 3 &W(m 1 sw^isit 

tti:tC^-t>A>>yy/l 5b^A-TS. 9— 

[ 0 0 6 8 ] £ co J: a LT^^ix/v: V -y f-S«Sit«o 
^<±, ^-b'^N^v^^l 5 bj&wyjWWfl 9$-^- 
LTiS^ji7cSNOxM^2 Otc^AL. ®i^S7cMN 

o><mM2 0izm.KsL$tix^^m.mmitm (nox) tat 

ttS^-ti^oM^ (N 2 ) [zmittZZblztch. 

[oo69] %cq&. gmaas#3 ofi*m#$tixffim 

mt-yr 6 2 8^cD^<^«j£#jg»r$ix 

mm&gi 8\n^mv^wMifiw^f^.i>z.b\,zts: 

[0070] VXkj&t-tlX 0 IZffii&ZtVfcftffimft 1 

(ECU : Electronic Control Unit) 3 5#*f#t£$;fX 
£OECU3 5ii:. rtM«Wlcoate^f+^ 

[0 0 7 1 ] ECU3 5KW:. a^yV-iVS^y^A 

a, i77n-^-; 1 1. ®M)as-fey-9-i 2. ®m 
fffi^yfi7, sm-fey-9-2 3. ffl^SStyt 

24. jmE*-fc>-1>-3 2. ^7>-^*f^3>-fe>"^ 
3 3. 7KiS-fe>~ 1 f3 4. r^-fe;UMJS-t>"f 3 6f<7)* 

yW&Jj m^tfE C U 3 5 A^J S tih X o ^=5: o T 

IIS. 

[0072] — ^T. ECU3 5fcli. J^i«St#3 . © 
^22. E GR#2 6 . %lil#3 0 . ig^ff^f 3 1 m 

tfrn^smzftLxmrnzn.. ±tet^#a5$rEcu3 
5 wmm- hz\b im^zts:^ x . 

[0 0 73] ££T\ ECU3 5<i, E3(C^-T«te 
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(C„ %Um&><A 3 5 0 izX oTfflSK&l^iXJt . C 
PU351!:. ROM352£. RAM 3 5 3b. 
?777"RAM3 54b. A7W-H3 5 6 iu JfJTJ^ 
-h 3 57££{iii. Settle. BUtEA**- h 3 5 6 
£lgg!£ft*:A/'D3yv\'-;5' (A/D) 3 5 55-flli 

[0 0 74] flfieA7J<-tf-b3 5 6{i. ? 
3 ^yf3 30J: olzTiSfME^M&nm^i SJ7J 
^£*>^Ott7Jfi-5f£A7JU **l&<oai7JfI^£C 
PU3 5 1^RAM35 3^fi^S. 

[0075] flfTKA7J* , ->-3 5 6ti. u^yi— /UflE 
Hr^a. I77D-^-^ 1 1. ©^jS^-b 1 

2 . nam«JE7j-fe yti7. »>t 2 3 . j#s«a 

S-fe^-f24. ^S7J-b>"^3 2, *iS-fe>"^3 4. 

r^-t/^s-fev-^3 6, r^oi/m^ 

^ft-f-€rffi7J-f.&-fe y^co A/D 3 5 5 £:fl-LTA7J 
U Zi\t><7)\itf]m^iCP\J3 5 1-"?>RAM3 5 3^ 

[0076] mrfet«7J^-h 3 5 7ii. ^«l=f#3 . 

-*2 2. EGR#26, Sfc«l®#3 0. iIBf#3 1 

^fcrnjuEfR^L-ctstt*^, cpu3 5 la^ajjj 

7?fal-^ 14. iM»))B7?faX-^22. 
EGR#26. SEfiWS#3 0. fc4^tt3BR#3 1^ 

[0 0 7 73 frteROM3 5 2(3. j^«af#3 £fMW 

mthtz^^m,mum^-i->. #wu$o#2 1£ 
s iztxrmsm o mwt^-+ y . e g r# 2 6 % 

fflWi- h tzfrCO E G RfflfflJls-1- y . ©galTcS N Ox 
2 0 a KCRJR $ n^aXKftM ( N Ox ) fciWW 
&tzbbc?)NOxftimW>l—l-y. *BM&7iMNOx%m 

2 0 a<73if^{Cj:Sfe#Sr^-ri»^i60fe«S?mSl] 
fflfr-J-y. NOx ft)i^^L4fc1ISrf'JBT-ri»^tf>oia! 
«^fl:«aiff!l»fM»u— f->. NOx Mt&coftitmZft 

±z*tzmm4mM±MWK'-*ym<7>Tzrv 

3 yTn77Jx*W&L>~t^&. 

[0 0 78] |fflSROM3 5 2Ji. ±EL^TT'J^- 

Bbm*mm<mm (mwmsmm) ternx** 
•?vmmMs®m'?-vT. pumm 1 v>m&wmb m& 

IS1fc©i:^^ l 9#2 ltfOBSI3JSi:OM#^*-rgf^i 

0 #mmm-? •/ r. 1 oanHftiRfc egr 

#2 6^)@®^Si:OM^^^EGR#SS$iIffiI-7-x 



Tm\mus.mm-? v r. MKtsn 1 oa^tf® t «m 
(STcm) m\mmbcm\%z^mimmmw®r? 
•v r. nmmm 1 cnmffim.bm.wm& t <mm^ 
•t^mmmmm^vy. ^mmicom^«m.b^.m 

r, mm/mmbmmmwmtitemsE (mm) mm 
b <vmi%£^-m}jQ&ffiE$wv -v y. &mmrm$ib 
mmmmmcomm (mm){%&b vmm * ni-rmawi 

[0 0 79] fljieRAM3 5 3li. S-fe^j&^OSi}* 

m^c p u 3 5 1 nmM&wmzimtz . tfne?a^ 

tt&ti. fiaj;tfcr . ? ^ y^Ki?*/ gyt>-t3 3 
xfl^ 5- ft 3rf - & i^ttft niffK&crv * as $ ii § m 
fflmmkX'&z. ztic<7)7-?tz, ?7y?xiSis3 
y-tyy-3 3i) i JVVz.m j %i:\hj}-t @m<^f- 

[0080] ffiU't '/rr /TRAM 3 54 1±, rt^ti 
[0 08 1 ] frffiCPU3 5 lfi. BUieROM3 5 2t= 

muztttzTTo r— is a yms^Mzvt^xmftL 
x. timmmmw. ©sv&oaNjfflu mstwowm. eg 
R©jffl!5:iifiL. fiffi (mytm) mmmtzximnki: 
unox jHUHw. a«i¥««i*, fm&wimm 

[0082] immmmi mttt. mmmmmx- 
cpu3 5iii. m\*m#3frhm$i\zix 
&mi&i®5£L, ^^xit&nmm^frtiimzmi 

PU351I1 RAM3 5 3{Cfeif$*tT^-5^MllI« 
m.) b c P U 3 5 Hi, »»ttSS!l«)v 

Ji}-f&. CPU351I1 X77D-^-? 1 1. PR^i. 
iS^-fey-9-12. *aS-fe>-9-3 4^<7)aj^fi^ffi^tc« 

[0083] mmtfm^mr&m^it. c p u 3 
5 mnm^MMm^yy^r^^L. mm 

«rIB$r»aj-rS. CPU351I1. x77n-^-?l 

1 , m^&^y^-i 2. *.fc*yr3 4m<oiiijjm^ 
m*'*?* b lx m^M*^mmmmimiE 1 . 

[0084] jttttHtatiffite JWiWBW^Wi: * { z^$ix 

cpu35iii tiimmmM#fmb??y?ri< 

^^3y^yV3 3cr>tii^m^bi:imL. wiii^yy 

? 3 y*y*r3 3<^^m^ti i mmmmmmi!& 
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wtozmktz. cpu35i«. tmvmftuztt^ 

mmm$mmizm LKv$£X'®mm# 3 izm-ztm 

[0085]^, mmmmuwiz&^xftmm 1 com 
wm.tfT4 v^mm^mizhtm^i. c p u 3 5 1 
a. *s*>-^3 4^aj:fifi-ws\ mmftm&mmw. 

<7)3>TlsvVW£5lZ?5>?i' J ryhtr>®&J)Zffl 

mLximr&ttmmwmjimmi:'^*-? t lx 
nmrnmicosmr-f Y^mm/L^nte-t^. *lx. 

CPU351I1 mmcOTJ H/UHj^^SSr-f YjU 

[0086] [igiS^fMffll] 4/-. <&m%K>fflfflX' 
it. CPU 3 5 Hi. Mi.if. RAM3 5 3{=ffi«§^ 

■cv^sMiaiH«feictr^-fe^Si:2rS!^m-r. cpu 

mmmmRVTf-t/ifflmzttm Ltz 0 #ra 
cpu35iii Buiaa^©m^ > )#ra 

MtraD-rS. CPU3 5 1(±. ©5vl£9#13 

nmmnfflmz&izLx . iiiit<7)©^>?#i 3 on* 
t *)#mmb comwzm^ ^x mtmsm o 
jet? f- *x.— i4S7-f- fa-v ^gjffli-r^ i a 

[0087] wtswnvmi &k. vtsmvmirc 
it. cpu35iii, mx.it. pwmm 1 A^r^w^ 

J!^c&S^&i:'Ci#3^9#2 1 2r^#*(6]^IE«rr 
^<^^0fflT^f-j.x-^2 2S:$iJffll-rs„ ClO^ 

[0 0 88] [EGR$I|P] EGRPtli, C 

PU351I1 RAM3 5 3t,ZiZ&2tlX^2>Wm\E\m 

Sc. *ia-by-9-3 4<oai^ft# . r?* 

;Ml£*>-^3 6cotB}jfi^- (T^-fe/PMK) «£SEA 
[0 0 89] JJEL/£EGR«HWM^ftfl 1 fc LT<±. 

[0 0 90] ±IBL7tJ;3^EGR$lJffl*fT^* J Bfc& 
LTV >&fc¥!l5£L CPU351I1 
Wt.bTf-tJl'fflfM.t&UX—S'kLXEGRfimg.ffl 



;HHJStc^JiEL^@SEGR#gg^«di-rs. CPU 
35 111 ByKeSEGR#fflJg^fiSt^Sgl&m^5r 
EGR#2 6tE|JJn-r-5.. — *»■ ±ieL7t«ka^EGR 

mmmftmfttfi&iLLx^^tmfeLtzm&iz. cp 

U35 1li, EGR#26 *^««)BMCfiafrr^< «• 

-rs. 

[0091 ] EGRMWCtt. CPU35K1 

1 <Oi&A£ff,:fi£^7.X b LX E GR# 2 
6<7)ffi8&:y l-Vrt-vfWWth, l^b»3>£EGR# 
7 -* - FA -/ fftmz'if o i 3 LX & J; i >. egr# 

7-f-hVN'-y^WC<±. fllifcf. CPU351I1 T 

i<7)Bg©A£5«s$-;ztet-r&. <e<?«. r^-tr/mas 
fc immmm t g <WBiwv >y tml 

[0092] JJSLJfc^WfciJ: 13 BWRASaiMtfiftje 
Stl^b. CPU3 5 1Ji. RAM3 5 3lCl21S$^ 
x77D-^-? 1 1 coaWjfi-sm (fgfgfeOi&A^v 
A) ^Bt^ttU HBg<0©A£SvI± SfUKASMSi: 

[0093] mTIBLTt j|fK<7)iaA^** { 8ijKBMiaA 
S^liO^^Wi, CPU35K1 EGR# 
2 6SrHlfSSffl#$-^^. Z<7)i§-£. EGRjiS&2 5*> 
hifcMJ&g 8^StA-T E G R^'X**^^ L . 

je5 Lxnomm 1 w«fgs 2 rt^sRASiis e g r^xi 

(*l^©A^tlS0f^^4Ji. E G RtfAtm'J? LtzftK 

[0094] H^cRA^mSA^'B^^A^S 
iD^^CIl CPU3 5 1Ji, EGR#2 6$:0f 
C<?5%^. EGR5iK2 5*^®^tt 
^8'\g[A'r-S.EGR^'X*^liJDt. -tfttjef t-Trt 

mmm 1 2 rttciSA^tLS e g R/f^&^mtnf- 

coRiz. EGRtf*tfm\iLtzftmm&-t& a t 
s. 

[0095] [ N Ox?f ifflmi mz. N Oxjf -fb$wc- 
it. CPU351I1. ©K§7^NOxS4«E2 0 atC?TSE 
A^-5^^S*S*JtS-H(f^iaPi-C'X^M^W {«BSBI) 
IZV •v*£M}tb~f& . WBU -yf-X^>f ffflmmfr 

[0096] t» -y f^^M JWT«, C P U 3 5 1 
(i, ROM3 5 2^^^!nirail$l|fflIV-yr^T^-feX 

u «!$^iiD^n$ijffli-7-yr^'its^^aanra^ 
zcdv -y^-x^M ^w»*iijirr*iiw>irs«jwsfefti: 

LTJi. Witf. *K»aNOj««2 0aif*iStttt 
SRCftS. P^.ja^-fe>^2 4wai^jfi#ffl 
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[0097] ±M£Lfzo t+zjM vftrnwrnsfrftiSL 

ALT^ifcfCtSftfc*^*. CPU35 1I±, »4 

i»^<gf[»i^#3o^sjffli ummmm) -tzzt 

[0098] IftWtli, CPU351ti, RAM 3 5 
3KE1i£ftT^.&fi8IWEJiBi!c, 77t/HStyt3 
6cr>&jjm^ (T7*}lffl&) . xT7D-^-5- 1 1 
<0iii:tHt-SHI (dtWSSUt) . SjB«it-fe^2 3<7)ti}^ 

[0 0 99] CPU 3 5 114. WiELfeWHUMBRkT 

urom352 <vmmtnm$m-? 77^77*^ 

[0100] asasjp* ( Bgj}saini$f§]) #jrai$iT.s 
t . c p u 3 5 1 mimu&mk-wcLtzBSfi.T'ffi. 

i»tf#2 8'V«*fr$;h.Sfc*>, MF4Ra*f#2 8CEpaa$ 

[0101] CPU35 li4„ sfESI8fi#3 0£lffl#$ 

«&f # 2 8 'VfDftS fltfJttj&a* jSBr § *t* fc«> . 

#2 8^^Ma$fLSjS!^^^£E7J* ^ ra#E*iS^: : 5^ , ?. m 

[0102] z\<nx 0 0 wsmmuftm 

#^#W«fc«l 8 pyMtStSftS *LT, 
^«St#2 8*^iW£ft*:M4. »«tttfl8<0 

&cV'&^£&f&LX^m7iMNOx®m2 0 a{=« 
A^6. 

[0 103] u^I, !SjSjl7cfflNOxM^2 0 ate 

-r^fc{c=5r0. KIT, «WBl^NOxMHSE2 0)&«B* 
SHfc$* (NOx) cOt&JKfcJfcffl • jKEi: *3SfcJBJW« 
(c**D>E*.S*tNOx HHfcM»*951?S*i4i4:t=* 
I.. 

[0104] [ s oxaMktt«] .i £t\ Ajjmsn 1 <o 
flSBfcuwwr <s) ##i*iTn4*£-# < a , 5. -eoi 
e 4HKttWMBMH i xam zti&t* zjwfcswr ( s 

0 2 ) ^HBWfcBOt (SO,) fc^OBEKKfltf* ( S O 



Ox) i)K %mt t tOfiffil7cSNOxflHK2 0 aKSE 
AU S^M-fk^ (NOx) t|S]«c7)^*-XA^J:-p 
Tra§7cSNOxfi4&2 0 atC©lK£iX£. 
[0105] **«(CI±. Ml7t3JNOxM$2 0 a 

i4 . mmttz N Ox©lR> * =XAtfD»^T3*^«5 4 O 
Igiit (0 2 ) *<O 2 -Xt4O2-c0flre6& (Pt ) CO 

( SOj ) *»=IWfcH»t < S 0 3 ) «Ott£i*fHb ( S O 

x) (pt ) w*®±-eo 2 -x{402-fcKJSfc 

SOa-^SO^t^rS. 

[0 106] S0 3 .^SO,.li, ai(Pt)<7)^I± 

T-stcK'ft?^. ffimJi-y (so,*-) o^T'K^ai 

7cMNOxM&2 OKPRJRSftS. ©aSS7cSNOx 
W®2 0aCiSlR$il/im^^>' (SO,*-) {4, ® 
ftA'ij^(BaO) tS^LTM(BaSO,) 
iHgfix;-f&. 

[0107] ZCOX 5 lC©^jl7cSN OxMSE 2 0 at 

^+<Og£K$Hfc:!fSj ( SOx) tfftiBM** (SO,!-) t 

Ox84*£ 2 0 a lC(RIK£fT.& . 
[0108] tZ*>X\ mi& (BaS0 4 ) (4. W£ 
vn'D^A (Ba (N0 3 ) 2 ) MitLT^JgL'Ov-c^ft? 
Lft<, SiSS7cMNOxM«2 0KS[A-r.g.Sm<7)S 

m*»'affeSfi!£itx(4(; -yj-zmitttox h-frmzn 
■rizmmMTtWN oxMm 20a mzm% lx l 1 0 . 

•fKbh. ©j^l7cSNOxM^2 0alCtJ{t«.^BSg 
(BaS0 4 ) C0jlA<iiAp-r-l.t, **UCJ6&TH*il 

^ (NOx) io®iRcra-§--r-2>c:t* < r^i.K'fkAU 

W(BaO) COfi^M^-SJtA. «RK3i7cMNOx 
^2 0atfONOxi©lRSg** J ffiT-rS> V^»9>^SOx 

[0109] mmmmmi *zx\ c p u 3 5 1 
,4 . r 0 m 3 5 2 (0iftSMjB5!raiaiiiS'Jffliv -y r^r 7 

f^«glCj: 0®^M7nSNOxM^2 0 aOKtt ( S 

ox^#) &^mmmMmm-7-yyizm^^m^.L. 
^m^x'% h . 

[0110] wmmmmx-x*. sox»»«r«w» < s 

Ox|SS*=0) -r^<M#«?i$!M^^fi-r*. Mi. 
•4. PRjgji7cSNOxji!K&2 0aC0SOx»jS2:f5¥ri-fS 
LTJ4. «ij^ji^NOxfel!^2 0 a<D#B5«a 
«S:i34-?-5 0 0* C-700* Cc7)iSra^^T#ia$ 
1t& b t PR]g5jl7^NOxMjK2 0 a(cffiA-rS 

7EMNOxte^2 0 atdaiR^ilTV^r^^'J^^ 
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(BaSO,) ^SOs-^SO^KSuftMU K^TS 

o 3 -^so,.5-^+^^n*^ (ho *p-mimm 

(CO) tSJt^-iirT^^SOj.^jiTn-rs^-^ 

[oi 1 1 ] zzx\ ^mm^mmiz^tmmmnmm 

X'l*. CPU 3 5 Hi. 5fe-r8i^l7uSNOx K2 0 
tcMNOx 84$ 2 0 a{CsSA-fS^Mc7)^ifc5rU yf- 
[0112] tti. tm&&fflW?te. C PU 3 5 1 
SRmtfim*^^ k i: fc fcl»WMt# 2 

*m*fif8.ftz®immjmNox ®$&2 o actjuts 

ftS*. IWfc<olB«=lfc4-r43ftt:J:o-C«aaB^NO 
x M&2 0a«ffctg$-iStf>&J:3(::LTt <fcv>. 
[ 0 1 1 3 ] ffiU ©jgjtTcSNOx B4&2 0 atfttM 
(C#i&-f 6 fc , tRiKil7t^N Ox ffl%2 0 a<0j»#{fca* 

-nm^mzm^x^x bm%m®mRV®mmm& 

7 A - W -y ? WW 3*1* i o (Cf* - i: L V \ 
[0114] Ctttt£ft (JftS&fc) WHW^R] & 
fc. i<?5l^<o»Bte*j«t4SMtfWk««^)NOx M$ 
2 0 aCOM^-fk (JKSfrfc) «aBHBr¥Bfcio^TRW 

H4l=**\ SOxtt*fltig*>£ffcliHk 
[0115] HS«i, 04^^-T «t d fc. ®Ej|#5 Opp 

tizmmzmm l . #2 0 0 km^fiwc s o x &# 

a??mS£ff^OO#>877km^L£. ^ff^«0NOx 

»toNOx(MttWji:Jt*U «*8gtft<0;K^ (%) 

!&&«-&&) Dft6-v^>&&ii, H£[°]gc#* 1 0 0 0 
0SriS^Ti.^-r4i:#i.^S. 4fc. SOxffiS 
<t)W£[h]&N s <±A v9T ••/ 7RAM354 cOBfr^fH^! 

[0116] 4fc. frfrZ>Y-?)V'£i\L&.-£^ (%) 
fi. NOx«jW8*fiTWflE^v^«B:Ht"Cft*4:* 

») &&£*fj£LTteiiL£^TT'$>'K dcoSiE^ 
f«ih-;yvi^-ffcJK-£v> (ffl£) tcjCfcTSWIHfc**) 

(fi«) ^sl3c2•*^loL•cle1iL^v•yr-c^) , ?. ^<o« 

lEffiSUi V—9il>&VCJg&^ (fJ^-) (cJBtrSBHWfc: 



[0117] L« ! ot. SOx&ScoS^EScN stf 

ftfrtitf^ rom 3 5 2t,zimztix^hmnm.n]E%\ 

AONOx )M20 aO&^g^HCJE t^MEfiSgiC 

£M*aiu nox Mtmmnmn&fr (smaarai* 
^mmimtamm) z^thztx-Nox ©jr^w 

XoiZ LX ^fd-zimm^L^zm^ >T\ N Ox 
MSI 2 0 a*52dai$8i£1Hrl§a <BS**> tzm^z 
itNOx m&2 0 a<0^»Srffiffl#t:ffi-*-C ttfX't 
h. 

[ o 1 1 8 ] jm=. sn i o9tjta^a«ft*ft&s& 
mjjmz. m5nmm<?>%itimi,zm'3ZMm-t&. «* 

S*>t^-hS**i:. CPU 3 5 Hi, «8ttt*H& 
@StNs5; roj (Ns = 0 ; Xry/lO 

1 ) . 

[0119] mz^ CPU35H1 wfcvtmz&tx 
m^^htmz. x^i/yaffiR. ft^rtHKNuni 

T7710 2) . 

[0120]CPU351(i. «3eLfc«OWaHbW5f 
^¥ijir«?ii*tas mUf. 0.l5g) SttiT^**» 
if d *>«r t ( Xf ■•/ 71 0 3 ) . KHitWfi^MS 
MIS!Lil^^rS«S'J^fr^«l«*T'ft 40. 15s$r ® Z.X 
^tl-tf (^HtSa*S0. 15g : Xfv71 0 3 ; YE 
S) , Xf77104ClA, — ^T, ^IWIWi^O.15 
gSrMiTV^t-mtf (®[llit«fi<0.15g: XfvTl 
0 3 ; No ) . Xf77104imLWf771 0 
5(Cittf. 

[0 1 2 1 ] Xf771 04iZti\^X. CPU35Hi 

tmBm^mmmummmx'^.mmm'm^.mm mmm 
mom) zfto. -t%*yh. cpu35iii tmm& 

©Jffll^tfV^ PR^Jl7CSNOx M«2 0 &cr>mi&* 5 0 
0° C-7 0 0- cmm<7iMi&M& T'±# ^ , ©^31 
tcSNOx «!Bg2 0 afcsSA-f &#M^£85ibS-y -yf- 
SMfcfct-f^<«mi«lt#2 8*^^5r«#f$-frS . 

c o 1 2 2 j «, mnmst#2 sn^^m^n^msi 

$tLi»t. m'bOMf-J^^ilTcffiNOx M&2 Oa 
T««(CjBWll,"C«aBl7CffiNOx MM 2 0 a#»» 
L. ^u(iM1 F 4«W#2 8*^RtltS^5a*J : 5r^^ 
J;-5t®^3l7nSiNOx 1*^2 0 ajEi^FS^ai^^S 
m&h&tt. CPU351li. S^Jt-fe>-9-2 3<oai 

ijmmzm^ ^xmmmsi# 2 8 7 

[ 0 1 2 3 ] Z.<r>£ 5 fcttWRHHOTtflSffSfi* k . 
WdS^HM N Ox MIK 2 0a (JO^iS*^ V vtfiflTT' . © 
^ii7cMNOx MSS2 0 atZ$i*.~r&m%,<7>&mtti i) J 
•v^mtttchtzih. ©iffiS7cSNOx Mi«2 0alc 
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SyRSilTV^SBgffiAi;^ (BaS0 4 ) ^SOj.^ 
SO,.{:^«$n, ^ft^SOj.^SO,.*^*?) 
UHfc** (HC) ^-mtmm (CO) fcW6LT*«c 

«2 0 acOSOxtS#*W# («3tiI«S= 0 ) 

[0 1 243 KSt&*S±*&Ji£?T3 i: , C P U 3 5 1 
J±ffif?}g§S£IIIi&N s*AV9V*VY-rz> ( N s = 
Ns+ 1 ) . 

[0 12 5] CPU351I1 3M£#©W£tT 

fc*CEflW*^W), MiEfl»lc^«1tCSIiraini 
**CEL«inlBPi*Jtaj"r6 (XT7710 5) . & 
*>, Kffi$^gSJnlBJ|gt±, mBSflQSanlSIHBJ: 
i>cr>b%&. 

[01 26] -f-LT, CPU 3 5 Hi, nttZtlKffiftU 

tsmizmrt^xmmmmzx&Nox w-fmm (nox 

jgyc) iftd (^fv/l 0 6). -«r*»^ % CPU3 
mf1-&ZblZ£9. ©jKjItcMNOx MS2 0aCS 

©jg37cSNOx M«2 0 a telRKSftfcffllSBMfctt 
(NOx) £ftffi£.?>'S7G-r&NOx ftitmZfol.Zit 

[0 127] *T->y7"l 0€><D^m>m~T^hb^ CP 
U35 1tt ^f7710 2^, ^.7 L vri0 2JJl 

[0 128] ±ENOx ?^|^|i0^.r-yri 0 

t=swtt*B£iiiRN s cjc ixmrnrntumm ( -f 

«m8SJnfi$'^< LTU -y^-X^M^STgiK-rSClti. 
[0 129] -t%b*>. CPU 3 5 Hi, Xy-yTlO 

mmnus.z&frz t&iz. mm&MjE$m-?-y7£*)n 

[0 130] *LT, CPU 3 5 US, Xf»/*10 6 

nox mmm (nox ss) £1??. -f&fc^. cp 

U 3 5 1 t fe^xoaSjDif U -y H ? ffHJW 
imn-thZbizJ:*). mMMAMN Ox m^2 0a.iz 

«**-*#*w>ffi«ifc* an y v*?mit± o y y *-* 

NOx fi4«2 0aKtRlR$n/i^S?'ft;?4j (NOx) £ 



[0131] £tz. ±ENOx fflmm.<r>*T--v7l 0 

A/U) tf)M«i£flf-£-f S^fcT-NOx fl4#!2 0 a<0#-ft 
#£*§l\ NOx MtmZfa-kZ-t&ffif&ZWK'rZZ 
btfX'Zt. 

[0132] [i2<oiei«s] mz. &2<7)mi&<o 
*>, mi(7)mmmb^2cr,ms&commb<Dm^t. y 

[0133] -T^ri?^. *1 OiatOJBJBrcJS^fcJ: a 

icy v+xjm ?mffl<7)*rsmm*b ltj±, w* 

tT. l®^l7cSNOxMg2 0a*5vStt4t«(=$)^. flf 

»iaK-tr^-9-2 4coa}*e#ffl (P^sas) a^^goji 

■e*6. *LT, NOxfflflK2 0a*Bf»JiWTTy v 

*»ffif«aa*llfTS*i.T L* W tT 

a. *£T, 9M^NOxttft2 0a?>*£-. ftit&fS 

tt»*«>-hlRttfc250* CSKKT«>RJ£L"Cy -yf-X 

[0134] fc<r^T\ NOx MM 2 0 aj&*3&<ft-f 3 
fc. NOx ftfc&2 0 a-crygftftZm dtiMzNOxtim 
2 0a^«tt^£fiB$Jb#$tfS£«#±t§. 
T . » 2 COmm^mmit . NOx|«20a OgftttB 

[0135] ^cvmMn&MX-li. ROM 3 5 2rttc 

«w»vyrii. «»»?glHiigcNs*<o-5ooiEi<oia«±0 

fttCJEt"C«ffiiaW>.LKe£250' C—270- C^t® 
i#±#$-fr&ffl*^a«$it. »»JIKBI1I»NS36*500~1 
OOOE<7)Pb1{4270' C~300" C-^i:®^±^$-ti-i'ffl* 1 

[0 1 36] -tL/C. m2<0l©i^©-C<i. 12 5 
fXfyri 0 6C0M^CJ3^T . CPU351^.f 

[0 137] ffi-.-C> CPU 3 5 lti, y-yf-X-'NM^ 
±R6fflk^fflK-fe>-9-2 4<73tll^«#1K (#m»«) 

m<r>wsmi\3&&ffi*iZh.x\^m£. cpu3 5i 
<i, ^«tt#2 sfrtx'U 7mzmK.mfzh®mz 
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imm±^&&KOx tm2 o acogfcvmwmizm 

[0 138] [»3*>SS«<aJKB] fcfc. *3*>SB6«0 

m<o&mt commit. noxi&&2 0 n<7>g{kim<,zm 
[0139] -ttcbi?. m 1 0>mat,<ri&nsaxm20m 

itthb. NOx 84M2 0a<7^C#£«5^£NO 
xlME2 0 a^tt^£WB§_L#$-t*-S^#£t 

-e-i-c-s m3cr>mm<o&mu. nox 848E2 0a<7> 
[0140] ^3comm<r>mm<r>mm^mm^&.x' 

it. ROM3 5 2 (*ItC&*i?M[I]tSci: NOx«20a 

•vTb. fcSBfBLTO*. *LT. CPU35 1(i. N 
Ox MM2 0 aO«14iaJK$rvS14ia«$'Jffllv.yr{cJ: 0 
mx.il. 300' Ci:S?^BX-5^J^-, ffcigmffflfflT^vr 
(cS-^ffSaffi^SOO* C b tch X 0 HzXX V <miM<7> 

b b i> izmm<mi#2 sfr^mfn^mAzmuz&B 

©jK«7ci!NOx tttt2 0atC*»vCRft:3-e\ BMfctf) 
|£tCfg£^Si&lCj:oTi&igji7tSNOx Mm 2 0 a<9 
ffj*g£300° CST'iSa^S. 

[ 0 1 4 1 3 {IU ©@S7cSNOx fefci&2 0 a*>'^I 
C#ffi-rS fc . iSiiSSTESN Ox M&2 0 atf)*^-fb&* 

i8f&3ix&™±#fc£7W>. p^.iajs-t^2 4oai 

7-<- FA y ?fH*p$*i& t. o \z-fh Z. b *W* L v \ 
[0142] &3(Dmife<7>&miz£tLl£. NOx J&&2 

o a<D'gfaffi&izfctxmBLm*Mft±.&%&hf&im 

i&fflffl s t&*mir h Z. bX\ N Ox mk 2 0 a eo^kfr 

^tcNOxM^2 0 aOvgfK&K£±#$-££ 
S&JfSfS-ft^, NOx ©iR^^ffiT^l^r, f!4»{fc;* 
<nfa±.£®ZZbtfXZ&. 

[0143] iK40&mnjmi &4<7)mmw 
mmztnfhimmm<nm%m^mi:^mti>. * 



jo. micommmbm4com&cD&mbcr>mwt. n 

Ox 8S&2 0 ac0^k«®{CJ!iStTM#^f#[aR32:M< 
LtlZbcOX-X'foh. 

[0144] ttfr*, . £ 1 ctjU^BST'j*^ <t ^ 

Sf±t«fi=oj tzwciiZK. mmfrxhhmifi 
jwsbu s*B»*«ia*»*=3ae*, nox ^2 
0 a <7)#-it%.^&±frt& . m 6 -cut . 1 0 a o#fl: 

jjtevuiu < 2 BBtfg&flJJte^m, < 3 BB<0S&-ffcJK-& 
vvn 3 <- • J:3l=#adteVvGf'JbJH-£. -et 
T. NOx *M2 0aj&%&fW4fc. NOxil20a 

v&itfrzmo tzMzte&mwmmsmim < -t&tm 

&4cr>mM<7)Bmi. NOx 841^2 
0 a^^t*t^JEtTlftSS??i«lS^IS$r^<-rSSlJ 
ffll#e2rlStt-C. ^lcOHJfe^®$rStc%S$-t7tt, 

[0145] m4(03ISSc0^HIO«!f^^t:[6l±# ; ST' 
U . R O M 3 5 2 ^SHHISC b ttWUflW^liaHKOMiE 

K-tiLTV-iS. -f-LT. CPU3 5 Ui. 05«OXt l -!' 

no 2iza^x. m&imizmix&mmffii&Mm 
mm-? -y -rifi*t smm&mffiim!sm&-&#>& b « 
iz. wmffimKfflw^-yy-xv'mimmNsizmtfz 

9m<mmi±. msism^mmn>nkmmmx Y )m^^>b 

[0 146] CPU35 1*i, @5mf"/7 

1 0 4tcfc^-c. n&zttfzmm^izmrs^xwcgML 
mm&m mmmnmk) zno. -r^fr-h. cpu 

3 5 l*i«aiL^m^>^O^IlllTlS#»m$'!UP$:»S 
■TS^i:tcJ: , 5, J&STNOx mmzWBLiMl&* 
IffflfL, L-CiS^StcMNOx M«2 0 aOKJR 

9fut«i«ISIiI (NOx) ^KtiJaiA'iiTcri. N Ox 

[0147] 

nox m\^m<^^rf^bh^mmmm^m<D 

fmfkW*^*- h X o izffifg. Ltz<oX\ N Ox MM<v£ 
[0 148] NOx««S»fl;CJ:iNOxfWk 

[0i ] *3Wfc«*rt«^o«Mwwiasa*a»r 
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(51) Int. CI. 7 

F 0 1 N 3/08 
3/28 
3/36 

F 0 2 D 45/00 



<72)»H# 



3 0 1 

3 10 
3 14 



s*n«SBaTPb3^Bri#t{!! h3^a» 

S*D!RSBaHjh3^«TlS*6 b3*g» 

(72)JMB« 'h# JEW 

Sa«eBaHTb3^HIl#11fi b3?gf& 

mm*m mm «se 

s»mMHHTh3^Hri#ifi h3^si& 

(72) *W* *ffl a A 



F I 

F 0 1 N 3/36 
F0 2D 45/00 



B 0 1 D 53/36 



r-73-K 



B 
D 

3 1 OZ 
3 1 OR 
3 14Z 
1 02E 



S»«SHHTh3^BTl#±a b3^e» 

a^mafflftThs^Hri^ia >3^s» 

(72)«W« >w ft* 

(12) mm tflli ±fiS 

ga«SBB-rfrh3^BTl«ifi b3*g» 

<72>»«B# EH » 

ga*MfflriTh3^STl#ia h3*§» 



3G084 AA04 BA05 BAG9 BA13 BA19 
BA20 BA24 DA10 DAI 4 DA27 
EB09 FAOO FA18 FA33 

3G091 AAIO AA11 AA12 AA17 AA18 
AB02 AB06 AB09 BAOl BA11 
BA33 CA18 DB06 DBIO DC03 
EAOO EAOl EA02 EA05 EA06 
EA07 EA15 EA16 EA17 EA18 
EA34 GB02W GB03W GB04W 
GB05W GB06W GBIOX GB17X 
HA09 HA36 HA37 HB05 

4D048 AA06 AB02 AC02 BA14X 
BA30X BCOl BD03 CAOl 
CC38 DAOl DA02 DA06 DAIO 
DA13 DA20 EA04 



